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746CMR can help differentiate between these malignant
tumors. Tumor location in the right atrial wall and
atrial appendage in a younger patient with central
necrosis and possibly pulmonary metastasis favors
angiosarcoma, whereas lymphomas appear in older
patients with diffuse right atrioventricular involve-
ment and RCA encasement and as solid tumors on
CMR imaging. Although this is a small sample and
features may depend on when the diagnosis was
made in the natural history of the disease, it repre-
sents a signiﬁcant number of biopsy-proven tumors
with CMR correlation in these rare conditions.
CMR may help noninvasive differentiation between
angiosarcoma and lymphoma.Geoffrey C. Colin, MD
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APPENDIX For accompanying videos and their legends, please see
the online version of this article.Diagnostic Accuracy of Rapid Kilovolt
Peak–Switching Dual-Energy CT Coronary
Angiography in Patients With a High
Calcium ScoreBeam-hardening artifacts resulting from heavily
calciﬁed plaques in patients with a high coronary
calcium score (CCS) may reduce coronary computed
tomography angiography (CTA) diagnostic accuracy
of the increased false-positive rate (1). A recently
introduced computed tomography (CT) technology
combines dual-energy computed tomography (DECT)
with the latest gemstone detectors, made by a com-
plex rare earth–based oxide that has a chemically
replicated garnet crystal structure for gemstonespectral imaging (GSI) integrated into a 64-slice
scanner (1). The scanner is equipped with an x-ray
source that can switch energy rapidly. The datasets
obtained from 2 different energies allow the recon-
struction of material decomposed images (MDIs).
Two studies demonstrated that coronary CTA using
the new DECT offers improvement in terms of image
quality compared with standard single-energy CT
(1,2). The aim of the present study was to evaluate in
patients with a high CCS (>400) the diagnostic
accuracy of coronary CTA using DECT with mono-
chromatic images and calcium removal by MDI
compared with simulated conventional poly-
chromatic image evaluation as a simulated standard
of reference (sSTD) and compare the results with
invasive coronary angiography (ICA). We enrolled 75
patients with indication for nonemergent ICA for
suspected coronary artery disease (CAD), a CCS
higher than 400, and a heart rate of #65 beats/min.
Coronary CTA was performed with GSI-capable CT
(Discovery HDCT 750, GE Healthcare, Milwaukee,
Wisconsin) and the followings parameters: 64 
0.625 mm and gantry rotation time of 0.35 s. Cardiac
GSI can simultaneously acquire data by rapidly
switching between 80 kVp and 140 kVp energies
in <0.252 ms, which produces data that contain
minimal misregistration artifacts. The beam was kept
at 140 kVp for only a fraction (about one-third) of the
radiation time to keep the radiation dose low, whereas
during two-thirds of the scan time, the beam was
switched to a lower tube current peak (80 kVp). A tube
current of y600 mA was used. All scans were per-
formed with prospectively electrocardiography-
triggered acquisition. First, from the acquired DECT
data, conventional polychromatic images that corre-
sponded to a peak tube voltage ranging between
standard values of 100 kV and 120 kV were simu-
lated using a 77-keV monochromatic image and used
as an sSTD. Second, MDI (iodine minus calcium)
derived from the GSI data were used to represent the
GSI. The Adaptive Statistical Iterative Reconstruc-
tion (ASIR) post-processing algorithm (set at 40%)
was used for both types of image reconstruction
(sSTD and GSI). The pre-test probability of CAD was
intermediate to high (62%). Accordingly, the preva-
lence of obstructive CAD was 68% (51 of 75 patients).
Of patients with $50% stenosis, 31 (61%) had mul-
tivessel CAD. The mean CCS was 606  253. Eighty
percent of patients were pre-treated with intrave-
nous metoprolol before scanning, achieving a mean
heart rate of 59  5 beats/min. The mean effective
dose was 0.87 mSv for CCS and 3.92 mSv for coro-
nary CTA. The number of coronary segments with
excellent image quality was signiﬁcantly higher with
FIGURE 1 Head-to-Head Comparison of STD and GSI Reconstruction
LAD cardiac computed tomography angiography performed with a simulated STD (left) and after MDI (right). Note the marked reduction of
beam-hardening artifact due to a calciﬁed plaque (arrows) by MDI. GSI ¼ gemstone spectral imaging; LAD ¼ left anterior descending artery;
MDI ¼ material decomposed image; STD ¼ standard of reference.
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747GSI (57%) than with sSTD reconstruction (48%). The
overall coronary evaluability was signiﬁcantly higher
after calcium removal compared with sSTD evalua-
tion (98.2% vs. 94.9%) due to a lower number of
severe artifacts (n ¼ 21 vs. n ¼ 61, respectively). In a
subanalysis of artifacts, we found a signiﬁcantly
lower number of beam-hardening artifacts with MDI
(n ¼ 6) compared with sSTD (n ¼ 46). In a segment-
based analysis, coronary CTA sensitivity, speciﬁcity,
positive predictive value (PPV), negative predictive
value (NPV), and accuracy for more than 50% coro-
nary stenosis identiﬁcation were 100%, 99.3%,
93.8%, 100%, and 99.4%, respectively, with GSI and
100%, 95.9%, 66.4%, 100%, and 96.1%, respectively,
with sSTD. Speciﬁcity, PPV, and accuracy were
signiﬁcantly higher with GSI compared with sSTD. In
a patient-based analysis, coronary CTA sensitivity,
speciﬁcity, PPV, NPV, and accuracy were 100%,
88.8%, 94.1%, 100%, and 96.2%, respectively, with
GSI and 93.7%, 11.1%, 65.2%, 50% and 64.4%,
respectively, with sSTD. Speciﬁcity, PPV, NPV, and
accuracy were signiﬁcantly higher with GSI com-
pared with sSTD. Our study is the ﬁrst to evaluate
the diagnostic performance of coronary CTA per-
formed with rapid kilovolt peak–switching DECT
and MDI evaluation in patients referred for ICA.
The main ﬁnding is that GSI technology allows a
signiﬁcant improvement of coronary CTA image
quality, evaluability, and diagnostic accuracy ver-
sus simulated conventional polychromatic images
reconstructed in the same patients (Figure 1). This
remarkable improvement was the result of thecombined use of monochromatic images at different
energies, which per se determine beam-hardening
reduction, as previously demonstrated, and calcium
removal by MDI. Last, the radiation exposure of the
new approach is substantially lower (mean effective
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702–9.Extracellular Volume and Cardiac Mechanics:
Have We Found a Missing Puzzle Piece?We have read with great interest the recent report
regarding increased cardiac extracellular volume
(ECV) and impaired left ventricular (LV) mechanics in
hypertensive patients (1). The study was innovative,
and it may provide answers to many questions about
left ventricular hypertrophy (LVH) and LV mechanics
in hypertension. There are several important topics
that deserve comment.
The investigators indicated that a small sample
size was an obstacle for the evaluation of different
effects: age, sex, diabetes, hypertension duration,
and antihypertensive treatment. However, it would
be useful to present at least the data regarding the
use of medications, especially those that block the
renin-angiotensin-aldosterone system or sympathetic
nervous system. Cardiac extracellular matrix is sig-
niﬁcantly inﬂuenced by these biohumoral systems, so
it is quite reasonable to hypothesize that these anti-
hypertensive drugs inﬂuence ECV. In the present
study, Kuruvilla et al. (1) reported that the non-LVH
patients had signiﬁcantly lower blood pressure levels
than the LVH subjects. It is possible that this group had
lower ECV because these patients were more often
treated with renin-angiotensin-aldosterone system
and sympathetic nervous system blockers.
Interestingly, the investigators did not provide
data on the correlation between blood pressure level
and ECV or native T1, a measurement of myocardial
ﬁbrosis. These results would be of interest because
blood pressure could be a signiﬁcant confounding
variable in the relationship between ECV and LVH or
between ECV and LV mechanics.
The investigators are not completely clear in terms
of exclusion criteria. It seems that hypertensive
patients with some common comorbidities, such as
diabetes, obesity, and metabolic syndrome, were not
excluded from the study. Investigations have previ-
ously shown that these risk factors are associated with
cardiac extracellular matrix (2), and our study group
demonstrated that these cardiovascular risk factors
were associated with impairment of LV mechanics and
increased LV mass (3). Therefore, inclusion of these
risk factors certainly affects the relationship betweenECV and LV mechanics. It would be useful to compare
the levels of glucose and lipids, as well as body mass
index, among the groups.
The investigators included patients with LV ejec-
tion fractions >45%, but they did not provide values
of ejection fraction in different groups. Previous in-
vestigations have shown a strong correlation between
LV mechanics and LV ejection fraction in hyperten-
sive populations. Collins et al. (4) recently reported
that ECV fraction was more closely associated with
altered regional LV velocities than LV ejection fraction
in patients with preserved ejection fraction, while
Kuruvilla et al. (1) in the present study reveal the as-
sociation between ECV and LV mechanics, without
determination of the relation between ECV and LV
ejection fraction. These ﬁndings may have opened a
new era of LV function evaluation. Can we overcome
LV ejection fraction in modern cardiac imaging?
Additionally, it would be interesting to investigate
ECV in patients with different LVH patterns, con-
centric and eccentric. Previous studies have demon-
strated signiﬁcantly decreased 2-dimensional LV
longitudinal, circumferential, and radial strain in hy-
pertensive patients with concentric LVH com-
pared with subjects with eccentric hypertrophy (5).
The ﬁndings of the present study would potentially
explain this difference.Marijana Tadic, MD, PhD*
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